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reactant or product reacts with ozone or nitrate radical, then the
situation is much more complex kinetically.  This would be the case
for ere sol, but these equations should provide a good description
of expected behavior for benzaldehyde as well as for other products.
Product accumulation will be greatest in stagnant air, when L may
approach zero.  Under these conditions, benzaldehyde would reach a
maximum concentration of approximately 1.8% of the initial toluene,
and _o-cresol, which is more reactive, would reach 0.9% (Figure 4-12).
Figure 4-12 shows that benzaldehyde would take approximately 65% and
o-cresol, 37% of the toluene lifetime to reach this maximum concen-
tration*  The expected toluene lifetime under these conditions (Table
4-7) would be 50 daylight hours, or perhaps considerably less if the
stagnant air is photochemically reactive.  The equations assume that
an air mass is isolated from sources during the course of reaction.
The equations could be modified to take into account continuing
emissions.  The equations would then be site-specific.

The kinetics described above illustrate the types of mathematical
relationships that are useful for predicting transport of alkyl benzenes
and their primary photooxidation products.  The goal in presenting
these equations is more to provide an illustration than it is to allow
direct calculations.  These equations are of course valid for many
atmospheric gaseous species in addition to alkyl benzenes.

AQUATIC CONCENTRATIONS

Alkyl benzenes are recognized primarily as atmospheric contami-
nants, but a small percentage of the total amounts lost to the en-
vironment does enter aquatic and terrestrial systems.  There is very
little information on the quantities that come from different
sources.  This has been discussed in Chapter 1.

It is generally known that most of the mass of low molecular
weight hydrocarbons evaporates rapidly from a spill (National Academy
of Sciences, 1975).  Studies of actual and simulated oil spills in
seawater indicate that virtually all hydrocarbons smaller than Cic
will be lost to the atmosphere within a few days (McAuliffe, 197/;.
Thus, it is probable that aquatic biota is exposed to relatively
high concentrations of dissolved arornatics during the first few
hours after an oil spill, but the concentrations and, presumably,
the toxicity diminish as the oil "weathers," i.e., is affected by
evaporation, dissolution, microbial metabolism, etc. (Mackay and
Shiu, 1976).

Most alkyl benzenes used as solvents eventually evaporate into
the atmosphere, but a relatively small proportion of them enter
water.  For example, approximately 0.7% (4,840 kg) of the toluene
used as solvents is discharged annually in wastewater (U.S. Environ-
mental Protection Agency, 1979).